dependant on the patient's pre-operative haematocrit. Protamine sulphate in a dose of 4.5 mg/kg was given slowly to restore normal blood coagulation; the muscle relaxant was not reversed. Blood loss was measured and replaced. Seven samples of arterial blood were taken from each patient for measurement of A.D.H. at the following times:
I. Before induction; II. After induction; III. During extra-eorporeal circulation; IV. After extra-corporeal circulation (vital signs having been stable for at least 30 rain); V. Two hours post-operatively; VI. Immediately before cessation of I.P.P.V.; VII. Three hours after cessation of I.P.P.V. The interval between samples exceeded 30 minutes. A.D.H. bioassays were carried out using the technique described by Gilmore ~ et al. in which the A.D.H. level is determined by the degree of relaxation of rabbit rectal muscle. Arterial blood gases, serum osmolality and electrolytes and urine osmolalities were determined. Urine volumes were recorded, and vital signs including arterial and central venous pressures and electro-cardioscopy were monitored during the period of study. All patients received I.P.P.V. for at least 20 hours using the Bennett MA-1 ventilator. Severance from the ventilator was then accomplished in one step. Morphine was given during the post-operative period to relieve pain and facilitate mechanical ventilation.
RESULTS
The changes in A.D.H. plasma levels at the times of sampling during the period of study are shown in Figure 1 . There was a significant increase in the plasma levels of A.D.H. during surgery, with the highest level reached during the period following extra-corporeal circulation. The levels then gradually decreased during the post-operative period of the study.
In five patients the A.D.H. plasma levels returned to values not significantly different from the pre-operative period. In the other two patients the levels of A.D.H. during the post-operative period remained at values significantly higher than their pre-operative levels and, in addition, they were significantly higher than the post-operative levels of the other patients. Changes in serum osmolality at the times of A.D.H. sampling, shown in Figure  3 , were proportional to changes in A.D.H. plasma levels, the highest value occurring during extra-corporeal perfusion. The changes in serum osmolality in the two groups are compared in Figure 4 . There was no significant difference between them. Table II shows the fluids given to replace insensible fluid loss; there was no significant difference between the two groups. The doses of morphine given during the study are shown in Table III . A significant difference was observed between doses of morphine received by the two groups of patients. levels during the study are shown in Figure 5 . There was slight hyponatraemia during the extra-corporeal perfusion. Vital signs were maintained within preoperative values during operation and in the post-operative period. The pre-induction levels of A.D.H. may be slightly higher than the normal steady state levels, due mainly to a degree of dehydration and the use of drugs for premedication. Pre-operative anxiety may also have an effect. The increase in the A.D.H. plasma levels during the operation could be related to surgical trauma, anaesthetic drugs, and changes in serum osmolality. During the extra-corporeal perfusion changes occurred in the characteristics of the blood pressure wave, there was a slight decrease in the mean arterial blood pressure, and a considerable increase in serum osmolality was recorded. Since these changes are usually associated with an increase in plasma levels of A.D.H., we anticipated a further increase ha the plasma level above that noted im- mediately prior to the onset of extra-corporeal peffusion. In fact, a slight decrease was observed and one can only speculate as to the importance of the haemodilution which occurred during the period of extra-corporeal circulation to explain this decrease; an increase in the rate of A.D.H. metabolism may play a role.
VI VII
The decrease in plasma levels of A.D.H. during the post-operative period was anticipated, since most of the factors responsible for the high levels during operation were no longer present. The exact cause of the persistence of high A.D.H. plasma level in two patients is unknown.
Several studies have demonstrated that morphine has an anti-diuretic action in man. 15-1s This has been attributed to either an increase in A.D.H. activity or to a direct effect of morphine on renal haemodynamics. In this study there was a significant difference in the doses of morphine/kg in the two groups of patients. It is possible that the higher doses of morphine were responsible for the persistence of high plasma levels of A.D.H. in two of the patients. However, further studies are required to clarify the nature of the anti-diuretic effects of mowhine.
Dehydration is one of the strongest stimuli for A.D.H. secretion; however, the absence of a significant difference in serum osmolality and fluid intake between the two groups of patients would seem to rule out dehydration as a cause.
Several studies have demonstrated a relation between plasma levels of A.D.H. and changes in left atrial pressure. 22.~3,'4 The possibility of a difference in the ]eft atrial pressures between the two groups can not be definitely ruled out, since direct measurements were not made. The absence of any significant difference in the ventilatory treatment of these patients and the persistence of high levels of A.D.H. following three hours of spontaneous respiration would seem to minimize the importance of the respirator as a cause of changes in left atrial pressure which might result in an increase in plasma A.D.H.
Response to pain and psychogenic factors are other two possibilities to explain the persistence of high A.D.H. plasma levels in the two patients. We observed that the differences in A.D.H. plasma levels between the two groups appeared early during the post-operative period, when most of the patients were still under heavy sedation and were free of pain. This would tend to reduce the importance of these factors as a cause. However, it is still possible that the increase in the A.D.H. level was triggered by other factors and persisted duc to psychogenic factors and pain.
SUlX,I~,[ARY Plasma levels of antidiuretic hormone (ADH) increased in seven patients during cardiac surgery using extra-corporeal circulation, probably due to changes in serum osmolalities, surgical trauma and the action of anaesthetic drugs.
The levels of A.D.H. returned to pre-operative levels within a few hours following in all but two of the seven patients. The treatment of these two patients differed only in that they received higher doses of morphine than the other subiects.
The level of A.D.H. remained high following three hours of spontaneous respiration and this would seem to discount the importance of I.P.P.V. as a stimulus to A.D.H. secretion. 
